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1. — #*»*W<fr*$#&q*Jfc^»3tJL, jMMsL&TtL* 

"ft" .Qr 

-M)Ut&; 




£#AA*ia;8UMr#-*.A*-; 
10 Bi«6*A*«*H*«^***#^****^*** 

dfcjfcA* B<MMt#A*4fc**. BIMMt, #A«t 

20 6. ^*L«**.3/lf*«ifc»*»^«*****^ it **» 

HAj-lfcat^^fcfcfc^T**. 

A ****** n ' **#***W"*»** 



C ****** 4A#»A, 



H; 



io 4(t F; 



isj#* J; 




M ******* **♦»**« * • *************** 

5 HMt**^***'****"*' ******** 

*^#*0; ««. 4L«***m*****- ***** 

***** 
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% ^H» (Passive Optical Network, ffi#"PON») t* 

^te-^&tf-*-^^- **** 
^^fc^HJt**.-**.*^. PON ^A-*** 4 ****^** 

a***?**.***- ****** *. 

*A***S>)**(RberToTheBoUding, fi>#"FTTB» ) . Ftt« 
To The Curb, «#"FTTC" ). *.*f»J **(HberTo The Home, j8j#»FTTH") 
15 4f FTTx SWit$S*!lM#^^" 
PON #A8t**XH«i**«. 
* (ATM Passive Optical Network , ®*"APON») **tSAM«* 
(Ethernet Passive Optical Network, JWEPON") , 

4**, *ai»*. *,*«,*•*■* C Optical Line Terminal, * #"OLT") A 
20 ait***»* ^>r>** Optical Netwoik Unit, ffi 

#»ONU» MR*. #*«■ ONU *#,#**»**.**4*^***<»*" Ito 
Access Control sub layer, ®#»MAC») ONU***A* 

^£OLT -h&#*IUS*A. #-«**•»****-* °* 



PON MAC 3ri& Irtt-'&grtfl * ^» 

ik#-^J*3t> *3t^i&*»^**: (Static Bandwidth 

Allocation, «#"SBA") ( Dynamic Bandwidth Allocation, 

t 

ONU «UMM***. fcit^NU 
PON f-^^'J^^-. 

Jfc*», Davis Alloptic 

Glen Kramer #JUfclb ****** (Interleaved 
Polling with Adaptive Cycle Time, flWEPACT" PON ^6 
g^^lf^-SI.*^^-^ ( International Telecommunication Union - 
Telecommunication Standardization Sector, ITU-T" ) G.983.4 *** 

^##W#APON# DBAl*iMPo 

US6546014 t^&# IPACT 
ONU tf*.aUt«l& OLT iUHMMUT — ONU 

A4H*A. 2 St^-^OLT-^^ 

ONU AA*MMM*#*£< Round Trip Time, «#"RTT ) 4» A , 

( Polling Table ) t. 

&-fr#j£ilL 6000 ^15r. #t*fl*t*U*AJ&. ONU jfc&Jt* 
£ ft OLT ONU-i^Ta^^/^«», #*t* 

^A«iL*H4tJ&. ONU ^4T-*#A**-I»A, #-t*. Bt* 
550 ^f. 



■fr® 2 t(b)#T*> ONU OLT i+^-lT-^ 

onu *t*«iu&-^*#«i*.^«"W-. (* ONU * 

RTT ) *» Ji* ONU Jt. M. OLT *T**T- ONU ft* 

RTT ^^^^Ht2t«JiLiliT- ONU AHUM* A* ^MMt^** ONU 

■fr® 2 t(c)#f^> £ ONU1 fi&m<k^$LOLi; > OLT#-#Wt 

f ft* T-&ftX$£t&4t 4 ii#r&-3) 4tttf4£&»##T — <MH* 

JpS2t(d)^. OLT*tONU2. ONU3 $:I§l#*t^. 

*bk«**n#*, ONU W^ia^TJfcJi^^AA^^tt***.* 

OLT ONU 2lLMit*t^**^***t**rt 

<gL, jflJ^jt^^ONUTfe*****^*- OLT# 

#/ t £.* J F*fflft*3r*. «s*»AWJt^, *fJMM^tt«. ( Service 
Level Agreement, «#"SIA") , Jt^******.*i»*.'h«**«^*. 

JB«L9t (Constant Credit) , t*4L-h*«— ^Htmmfc; 

&#m*-4tmmj& (Linear Credit) , aiL-h*»— 

i&4f£M£#, JUL*.* »**IMJ. 

«*£ — p ® # £. *lM M 8t IS! . 

IPACT ft*^f«&^4.#^# APON jfc EPON 




L-l 



t^^ 2 ^*^ (Escape, ^#"ESC") ^ % 

ONU Zk&m* (Node Identifier, ^#"NID") ^tWf 
(Window Size, ^#"WS'*) . 

% *b , £ ITU-T G.983.4 # & # DBA -feH* t > & ONU # 
5 ( Transmission Container, ^#"T-CONT") , 

(Asynchronous Transfer Mode, ^#"ATM") #i 
( Virtual Path, iWVP" ) i^itit ( Virtual Channel, M #"VC" ) 
#'"f al", ^r^^lSJ^^"^* (Quality of Service, HWQoS" ) JMS-# VP 
VC &] T-CONT tfj T-CONT ^f;^ 

10 4feJR*t* JM&-#4fc&*L* iM'H&^# 4 , 9q T-CONT1 , 

T-CONT2x T-CONT3 T-CONT4, T-CONT5 ^vZ*tffir%&}lk<fri£m, £■ 

t$L DBA isHJC^"^- (Non-Status-Reporting, 
is "NSR" ) , #.&-h#L ( Status-Reporting, fWSR" ) sfr^J- NSR 

OLT -$r$t4T&4-&&; fiff-SR^^ ONU ( Optical 

Network Terminal, IWONT" ) *JS£3L#.&#.4-<fc- OLT; *$"F«^JM-, 
OLT 8t*«t#ik^Jft4ft , XMSl- A ONU/ONT 

20 >R$fc#^**M^ ( Physical Layer Operation > Administration, Maintenance, 
#"PLOAM" ) ir&tf-UM*' OLT. OLT fa$kX4r PLOAM dt ONU 
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a**********. 

*«MM»*W*»**^*W**** A *« ************ Q° s 
jt^4*«fl^*^*^«t^"^*^*» *,*M***t*ONU ****** 

41*^r*--t4HftJi**.l*#*t** ******** 

Round-Robin H , 

( Protocol Data Unit, «#"roU" ) APON jfcfl, ift*|HfcjUr*uM# 

aT***Ji**.#t#.«*. ;Mlfl*WT— ****«**>**#&****■ 
&^ 

********* Ji#****M^**4ML. fl-f *#****«*# 




«»A4h* u ##j£JMfc-fc JL^4 

tf*-Mf A**** b&^&if m **** A I* A* > * 

-M*»A; 

**** n ^^.«ti»* #*A fc^**** n A A3i , 

****A*TA*: 3§## 



H; 

TSy^-J^L J; 



>$^MuMK ^##iuM^ ^x$tJ!Lik£-, &&&%frm>xtT*m 

#»jfe*friMHfc9i, TDM/EF> AF, DF ^ MPCP $ 

CPU/OAMtt**MM^##JMMT*. It****!**. 

£ 3 jMMM^£Wtt^*&#^#i#^fr&>* ONU Bitmap 
jft»^^^Ji#ilk^^:^^a Bitmap >M>^#J$; 

® 4 £.#.1**4191 # — 4" # Ji# vMAC JtiMt m ; 

@7 £#3I*j£.»3# — ^^ifc-W^ ONU4fc&'ft"&;M£#l@; 
@ 8 £_##*£«;?#-- *0MM*tt4M*ft*£A****B; 

B 10 ^:#.#^iL^^— >h£*fc<fcl# ONU^4^^55r*^^®. 




jR&aMfJSU*, ONU T*if*»*$li.*.itW^— 

flfcifc*frjSSUk£-, *»Bt^&^ (Time Division Multiplex, ^#"TDM") , 
^B3l#^ ( Expedited Forwarding, ^#"EF")^F, EF Jk£-, j& 

£ &&fflfriSL ( Multi-Point Control Protocol, ^#"MPCP" ) ffc & Jk^-, 
15 MPCP &£J8 -f & ^JE.-|- MPCP *i/ff # , ij 3)%J$L MPCP ^ I) 

mpcp mpcp fKAtt^^-WM-B^W, 

ONU^LBt^ MPCP *AI»)*r«**«; 

-?l#:#iL( Must Forwarding, $S#"MF" ) *r*:fc*t3&-£ to ( Central 

Process Unit, f^#"CPU") MlfH&* OAM#$&, A*ik^h**^ii£>1!f A 
20 iE.^#iii, ^I^^tx (Operation Administration, 

Maintenance and Provisioning , $j#"OAM&P") ZL OUT -fej ONU iSJitift, 

T^SMUk^, *p»r##j& (Assured Forwarding, ^#"AF") , 
25 *-;&#4UMb (Default Forwarding, $#"DF") , jfc£2t 
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jMLW * t '«t*J -MM* * ** * *. . OLT ONU #. 

X ^ , ® 1$ % ^ % jUp*^ IEEE802.3ah # >fc # >H 4 £.Ait*. 

-f^$**it» *JL^#Jk^#Ji^JMHlt» ONUteflJMfr (Bitmap) 
4^fr* JM&-*$ ONU St^4 , &**±4t MPCP J£fc# ONU Bitmap 

( Ingress MPCP Active Bitmap, fiU#"IMAB") * Jl# MF iMMtv£ 
ONU Bitmap Ingress Must Forwarding Active Bitmap, $J#"IMFAB" ). 

Ji# EF Ji^-$t>£ ONU Bitmap ( Ingress Expedited Forwarding Active 

Bitmap, $i#"IEFAB") , X4f AF iL^^t^ ONU Bitmap ( Ingress 

Assured Forwarding Active Bitmap, ^#"IAFAB" ) , -h^t DF ONU 
Bitmap ( Ingress Default Forwarding Active Bitmap, j^#"IDFAB" ) ; 

ft 8t ik£-# EF, AF, DF^F*, Jk^5£^*£& Ji#ik^i££ 
£r J* a 4**4* (Bitmap) 4L*.«-#^*^^* * #$t*£4t&, Jfc*>Ji# 
EF Jk^$t>£ Bitmap 4t ( Ingress Expedited Forwarding Active Bitmap Table, 
M #"IEFABT" ) , X4f DF Bitmap ( Ingress Assured Forwarding 

Active Bitmap Table, ^#"IAFABT" ) , -h# AF ik^itfc^ Bitmap ^( Ingress 
Default Forwarding Active Bitmap Table, #"IDFABT" ) . 

*»ffi3 0N*, Ji-ff Jk^-^tT^ ONU Bitmap N -f- ONU tfjfajsi. 

(bit) , ^^t^-^ONU^jlb^Jk^-^^:^:^, Ms *» 1 
0^-^^^; S t#«#J^JMNIt>£ifti* Bitmap ^&^N>h ONU 

(content) <?Nir4M8,flLtt ONU tT^^^^ 

^-#-Xj#iFs#( Optical Network Unit Identifier, ffi #"ONUID" )^*£ SI ( index ) 



(Logical Link Identifier, j^#"LLID") # {ONUID, ui£fcv£ Bitmap} 6« 
il^^^^-f-^t^I ONUID (Offset) 3&4t^tJMM£fcv£ 

ONU^t'/i#i±^t*MPCP^nKp^^, augr^&a^ IMAB t; 
ONU vifJ-J& JW MF 4* * it » , *t»^T IMFAB + . ONU & 

CPU OAM tiiJkfr. 
ONU i*#A3fr^i«J OLT #} CSV W f* ii.it -^ OLT # CPU 
tt&iifc# i Jfrjfcflr&tt#ifc. ^*M«r&fe^EFiMMfct»tt2lfc$£, AF^tDF 
Skfr&vtfj&L&ZLi&t&vtfj&fc. EF> AF^LDF JL^-*fco«0**^A^*J 
ffiFAB, IAFAB> IDFAB IEFABT, IAFABT. IDFABT 
t> IEFAB* IAFAB, IDFAB #;*B,&>{&^i8'J,SU&it ONU >l^3r EF> DF> 
AF JMMt>£tt4r&, IEFABT\ IAFABT> IDFABT *§*9ja4t^l»l#« A* 
ONU##P#s&tf# EF, DF, AFJk^h*at>&. 

>*?***ifcfr*ifc4i£*l # Jk^sfc a , #.JL;feljfctt *JM*&4L( Bandwidth 
Information Table, ^#"BIT"), 

M) fc4UaL#*t#*, (Transmit Quantum) , #4MMr#4: 

^(ByteK ^(Word)#. ffl *«MMt ONUID a 4fc#( Offset ) 

OLT ii.i±^ l^f^ 3t-2. , *T &|£##-S&-Wf Jt^-^t» ONU Bitmap 
4M-$MB^t&» St^^n Bitmap j&fc£i%J&%Jfr% J & AjLft&Mf # 
4U&£3L7 ONU Jk.^n^^^#^^^£'fr4^J:^i. 

#>Mfc-%^ *J 1» > ONU ii.it IEEE802.3ah # ;<£ # REPORT i% & ft OLT 



vx-rt onu m £. * . 4tft our %m a * -MB-* A*. A 13 - 

-f 8*tt» REPORT ft&M*> *At»W» >H3 

5 JHt£* REPORT 4t#OLTT«*»**«l<*^^M«.4- 

'fTife^^ MAC (Virtual MAC , flWvMAC" ) vMAC 

JitfUif ( Report Information Table, $ #"R±T" ) t > ffi 4 ^ ifa T 
10 4->ML3jl*lAf-^ONU*a«Ji«W»A, #JL*lt* ONUID * 

11; *j"HNl.iM&-, :ft*OAM> CPU*.** «*MtiMMF*t#, fi.*-t 
(Reported Flag) > Ji*L#J*Jt**A (Report) , *t n -MM*-R" 

vMAC «Jl4MM.*#. "-t«.#Jd*t#*A" 
tt*t*4M*****A*t*&±^«*^*#--*; MPCP ft**. 

15 &^-Ji^#iR ( Reported Hag ) * MPCP ft * ( Type ) , 

#:W^( Reserved) , # t-h^MPCP i*A*«**93*-Mr MPCP )1M 
#31, VREGISTER_REQ'\ "REGISTER.ACK" 3* "Normal REPORT"^, 4& 
# OLT jfea^ ONU ^>i^^«^^^^^A^T#MPCP ft&& 

&%frm, 9f ^_ OLT *Mftifc$- ONU s& aS&y£4ir&, 

25 *&4L«Ufc&3r$fr. 

^^^m^^^^^^H^^^EF Ji^-> il 3frjOL MPCP, * 
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# OLT ^#Ji#Jk^iLisi^m4, ;ML«**-h4f vMAC 

( Grant Information Table, ^ # GIT ) , ft T 

j*iU£&$&> *.*.5.jfeA ONU, *A^*^*^«Mt*. 

&i\-$tnM-& *#J*.*MPCP$KA. **"f EF. MF, AF. VF2L#&?hX®. 
MPCP ^iMK W*jL^Jk4h«t»ilrAfc^^*it^Ji#Jk^-at* ONU 
Bitmap 4^f|^ ik^$L>£i& a Bitmap <HlHMM»A#H#*** 

*t^tl3MU&MPCP, #7#&^tf*Mi&tt ONU, 
i^L^L— ^ij^JL^MPCP^^^itlfc^^ #*.*hS»**£#, 
MPCP it^.#^ £ Jfl it £ # Jt . 

&Mrst^m. 502, ^^f° 
ft *i**i&tt*t#*. MPCP «ft 

(Start Time) ^*t*iK.ai-JfeA (Length) , *H&**|tt* GIT 



MPCP i* &JMh **** MPCP RTT ifr* A****. 

TttMPCP****. **** MPCP *«*.**. ###T&MPCP« 
& n ^ MPCP a ft ^ GIT t - 
xfr-f MF, DF ik^-, RTT *jL#Jt*MfcJt4*A* &#*ft.-r 

jMt*u*jft*Afr«». W«-**#«*bK-9-*.*, #*xft*air*.*t. 

************ ef 

frjM#*.*MPCP #**#*HM*, *I*MF. AF, 

* X* MPCP 48 & # * 2fc*t*. . m « X*St^T -ft**.*** a 

fi 6 T X4T vMAC *t*L«A*-^*t*<**. **J|L*ftjft-f ^ 
ONU*t»***bM*A> #JL*«ifc*GNUID**l; *t^Ji# EF Jk£-, 
(Granted Flag) , *t#J*.aL*fc*BfrW (StartTime) , 



iH-Mt ( Length ) , «t*«.«Ut 
« N *P * 4k o * W . *P * * " 

Hfe JL; MF Jk.^-. fe^4***.#&< Granted Flag ), 

(Reserved) . it#Jtat*A (Length) , 
*tf-MPCP^*> ( Granted Flag ) , T4t MPCP SKA* 

« (Type) , (Reserved) , £tT#MPCP ***** ^"Discovery 

GATE" > "Normal GATE", "REGISTER&GATE" , afcX"GATE"*SlttT4? 
MPCP + n*^iMUfcMI*; *-f-**±*. (Granted 
Flag) , ( Deficit Cnt) > (Length) , *t^^+ 

AF, DF QoS flt*.' £***t#J**«*JMt. **EF Jt4M* 

« • ***** t * MPCP ONU 141 8 

MPCP * **^w*«**^*A^w*-**, fc<irm4«Mfc£.*** 

AjfcW***., AF ^ DF A^*0^4^-|feA*-f-^W**^^^* 

#7^-^^ ONU, ONU 4fe*^ftA*. (Status 

Information Table, «#"SIT") , M ONU tftft***. ONU**<«r 

*4bt£ MPCP *4*Xlttlt4A*. ONU OLT 4 

ONU B 7 **T***A4U*****' 

ONU **t#ONUID**l. 4L*fe*ONU**4*A (ONU 

Status). *L*jM **M*t. JB2^«s#4L#ONU**#A. 

( Invalid Entry K &SMK Registered ONU ) , t ( Registering 
ONU ) , * t *,*bS-^« ONUID ONU, ONU 



***** ONU H*#.***X«ATiHt* ONU «* MPCP * 
a_h*lMf AA (WT) A^^&^AA (GIT) 

>^*Aik^-jfciiUft*L*>«s«^, OLT #AA*i**IJfc*AA4**.>*A 
fci&lMAiUMlJIIAAafrA ONU. W*A4A«A«*: 

a A* *"* *& . « »• BP *Y#J * ^*Uk.***.«L** «■ n 

10 *»ffl*t*. A**801 *,*4HMi.ONU*itH*AA*.*. ONU 

* A4tsMf4M** AAA, AA**^"GATE"ttT4f MPCP * 

&*AA> #J§.T«*t«SI— ONU # iMM*** 

-&*j£A.#JS& 802, *I«f*trONU*^*.*t» 3tMM*801, 

is 4f*t*L, ^^aTW^tI4. 

803 * , £JMt ONU tr Xj*A ft GIT . 4fc**/f* A 
it «L * f-4t^f A A * . n A **A* T « « ^ 

&. j&^ilt^ii^ 804. 

A£*l 804 *, *»4MsL-fTAAAT4f MPCP iff A. A 
20 &i±T#MPCP ft A*A> #A#* ONU MPCP *A* 

&®7tT4f MPCP ftA4t*> i&**#A vMAC A*-*. 
#j&aM.^^l^lfc^^A^&^^^#^^"^^' A**-A*vMAC* 

*. 

25 805, SlNHfc GIT A^****^ A, i«*A*^#Ati4 
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*jfc«IHllTAa**ONU*#*L*ONU*4**. ^PONU'ft 

&#4fcit*. **fc** onu *t**iW*4U onu 

S 9 T ONU i|fc>£*Bfrtf *bM$*Ufc£#. #^ ONU 
355, ONUID iMCfe*--MM*& (Reported) . *i**Bfr*Ht 

15- ( Active Timeout Count, $i#"ATC") . 

*»ffl^*, £#$L101t> ONU 4*.&4*AjML*. **MW* 

ONUID % 31 . 

*#*tA>#* 102, ONU 103, 

•£J3'], ilWjMMOl, ^ib^ONU^^ *t3£, «&#T&#-. 

ONU^^^i, jfcJ&abM^ 104. 

104 t. -mil mpcp *m**«-*i-*t»*Mr* 

^4H£>M^105, l>]*r**ft8t^lt^Ait**«^' 
4L9I* ONU i&^&m. 106; jM&* ONU«, 3b^#* 

107. 



fc^M. 106 t» ONU ONU 

##*fc*ONU«M«**-*. *J&3bMMlt 107. *J-f-**ONU, 
i&^&^LtitJLiE,*., #A* ONU tONU^^fe^: _h*r 

jk.£&# Bitmap 4M-&IMPAB. IMFAB, BEFAB> IAFAB, IDFAB tfafaM. 
5 _b#JMMt>£ Bitmap IEFAT. IAFAT> IDFAT ##J,£;Mfi > 

M,M1*£*l** aaj*****'* ONU ft ONUIDo 

io ;MU5l*Mlf'*OLT*fc*3 ONU#-A.#Jl^*«„ OLT^^J ONU#-t 

mpcp mac $* 4 , mm % 

EF> MPCP, CPU/OAM, AF. DF #)W>&i0Lfcfr3&4TT4tTftfiL&2L. 



-19- 



m * ft 



1-5 




ONU 



I Index _l 



I index I 



N 1 0 

- lolol 



Bin i 



/ I Content I 

i^^^M^Mffel 








| 1bit 




I 








2'bOO-Normal REPORT 
2'b01 -REGISTER_REQ 
2'b10-REGISTER_ACK 
2'b11 -Reserved 



® 4 
— I 



m 




ha* 


1 


6000 


200 


2 


3200 


170 


3 


1800 


120 



Boool 4Mt/4fckiM& 



OLT 
ONU1 
ONU2 
ONU3 









> 






LttBil 550 j 


: — > 


Rx 








Tx 






> 


Rx 








Tx 






» 



RX 



(a) 



m 








6000 


200 


2 


3200 


170 


3 


1800 


120 


r I x 


(600 










I * J180-J 


?no 



OLT 



ONU1 



ONU2^ 



ONU3 








^7! 


1 










! ; ri ! 


3 


yo?: i7.a | 



[GNU 


[Byiis 
550 






.'ZOO 
1 P-OO 


1 rC 



18001 120 I 

4^ V 




9 2 



> 

SLMPC 


&o, AM 






<ft&4i.T4TMPCP#S:3!! 


> 







501 



302 



503 




I Index I 




TbR I TsEIt I I6b»t| 



B£lBagEa«!II 



I 16bit I 16bF 



1BT 





30bit 


Ih 2bit I 


Reserved 



2'bOO-Discovery GATE 
2'b01-Normal GATE 
2Tt>1 O-REGISTER&GATE 
2'b11- Reserved 



S 6 




Content 
2bit 



] 



\2'b 
9'h 



2'bOO: Invalid Entry 
2'b01: Registered ONU 
2'b10: Registering ONU 
2'b11: Reserved 



7 ? 



J 



2 



01 



R 903 



GIT£« 


> 




MPCPifiA 




' ' 









306 



Bin O 
TSnT 



Bin 2 




I — Hb'rt I 



Content 
ISbit 



1 



* 












102 





101 



103 



104 



4M» ^ft-MfJt&i 

}|-|»JL*#* 




107 



S 10 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

E^BLACK BORDERS 

^ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^1 FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

fa LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



